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Fig. S1
Cyclic voltammogram of 1Tb, 1Gd and 1Y in CH 2 Cl 2 /0.1 M Bu 4 NPF 6 measured at 295 K.
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Fig. S2
Cyclic voltammogram of 1Dy in CH 3 CN (Left) and THF (Right) /0.1 M Bu 4 NPF 6 measured at 295 K.
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Fig. S3
UV-vis electronic absorption spectra of compound 1Ln (top) and 2Ln (bottom) in CH 3 CN.
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Fig. S4
ESI-MS spectra of compound 1Dy in positive mode. S6
Fig. S5
ESI-MS spectra of compound 2Dy in negative mode. S7
Fig. S6
ESI-MS spectra of compound 2Tb in negative mode. S7
Fig. S7
ESI-MS spectra of compound 2Gd in negative mode. S8
Fig. S8
ESI-MS spectra of compound 2Y in negative mode. S9
Fig. S9
IR spectra of compounds 1Ln and 2Ln. S9
Fig. S10
The fit of χ M T vs T plots for 2Gd. The red line corresponds to the fit to a isotropic Hamiltonian only and blue line corresponds to the fit using parameters derived from HFEPR. 
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Fig. S16
Frequency and temperature dependence of ac susceptibilities under 0 Oe dc field for 2Tb.
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Fig. S17 Temperature dependence of ac susceptibility under 5000 Oe dc field for 2Y, and plots of lnτ versus T -1 with the Arrhenius fit, and the comparison between dc susceptibility and (χ T -χ S ) value from ac measurements.
Fig. S18 Hahn-echo decay of 1mM 2Y in acetonitrile at 7 K, 35 GHz and 1249 mT fitted with a biexponential decay function.
S14
Fig. S19
The calculated orientation of the local g z axes of ground doublets on Dy III and Tb III ions for 1Dy and 1Tb.
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Fig. S20 HFEPR spectra of sample Gd@1Y recorded at 320 GHz and different temperatures.
Fig. S21 HFEPR spectra of 1Gd recorded at 5 K and various frequencies. The red lines correspond to simulations using spin Hamiltonian approach.
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Fig. S22
The HFEPR comparison between 1Gd and 2Gd at 5K and 245 GHz, and spectra of sample 2Gd recorded at 290 GHz and different temperatures.
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Fig. S23 HFEPR spectra of 2Gd recorded at various frequencies. The red lines correspond to simulations using spin Hamiltonian approach.
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Fig. S24
The fit of magnetization for 2Gd. The blue line corresponds to the fit using parameters derived from HFEPR parameters.
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Fig. S25 HFEPR spectra of 1Tb recorded at 5 K and various frequencies, and frequencyfield plots. The red line correspond to the linear fit.
Fig. S26
Simulations of the HFEPR spectra of 2Tb, using a model consisting of two effective spins S = 1 with D values, isotropically exchange coupled to an S = 1/2 radical.
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Table S1
Crystallographic data and structure refinement details for compounds 1Ln S17 5, 6 was used for Tb/Dy and Y. The basis set employed for Tb/Dy and Y was def2-TZVPP 7 and the auxiliary basis set for density fitting def2-TZVPP-JKFIT 7 . The elements O and N were described by the cc-pVTZ [8] [9] [10] basis set and the corresponding auxiliary basis set for these elements was cc-pVTZ-JKFIT 11 . For the remaining elements except of H, the cc-pVDZ 8-10 basis set and the corresponding cc-pVDZ-JKFIT 11 basis set for density fitting were used. The hydrogen atoms were described by a minimal basis (MINAO) 12 and the auxiliary basis set cc-pVDZ-JKFIT 11 was employed for density fitting. In the spin-orbit coupling step the ECP-SO operator corresponding to ECP28MWB was employed 5 . The orbitals resulting from the LDF-CAHF calculation are equivalent to the orbitals of a stateaveraged CASSCF calculation averaging over all possible roots, i.e. 7 septets, 140 quintets, 588 triplets and 490 singlets for 1Tb and 21 sextets, 224 quartets and 490 doublets for 1Dy, taking into account the M S -degeneracy of the corresponding spin-manifold by a weighting factor, i.e. a weighting factor of 7 for the septets, 5 for the quintets, 3 for the triplets and 1 for the singlets (1Tb) and moreover 3 for the sextets, 2 for the quartets and 1 for the doublets (1Dy). The stateaveraged orbitals were used in a subsequent CASCI (complete active space configuration interaction) step to obtain the multi-configurational spin-free wave functions. In the following SO-coupling step, a limited number of roots was mixed, i. e., all septets (7), all quintets (140), 294 triplets and 292 singlets for 1Tb and 21 sextets, 128 quartets and 130 doublets for 1Dy, respectively. On the basis of the resulting spin-orbit multiplets, the g Z -value of the lowest pseudo-doublet and its direction for 1Tb and the g-tensor for the ground Kramers doublet of 1Dy, as well as the composition of the wave functions in terms of m j -microstates for both compounds, were calculated using the SINGLE_ANISO 13 program. 
